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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain the end face reflection type 
surface wave resonator utilizing an 
SH type surface wave in which a 
plurality of resonance characteristics 
are realized by a single element and 
an impedance ratio of a plurality of 
the resonance characteristics is of a 
same degree. 

SOLUTION: The resonator 1 1 is 
configured to reflect an SH type 
surface wave between two opposed 
end faces 12a, 12b of a piezoelectric 
substrate 12. Interdigital electrodes 
13 (13a-13i), 14 (14a-14i) are formed 
on the piezoelectric substrate 12 to 
configure an interdigital transducer 
and the interdigital transducer is 
weighted, in which plural resonance 
characteristics are used, and step 
differences 12c, 12d are formed to the 
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piezoelectric substrate 12. In the case 
that two opposed end faces 12a, 12b 
are formed to side face above the step 
differences 12c, 12d, a distanced 
from one side 12e of the piezoelectric 
substrate 12 to the step differences 
12c, 12d is selected to be dA>3, 
where X is a wavelength of a surface 
wave. 
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(54) a®5«sias*if 

(57) [MS] 

fftSfil 2<D*tft2*§ffil 2 a, 12 

s^ss^fi'F i itso, mass 1 2 ±fr < l«« 

113, 1 4&Wtitt%Z.£\Z&K)> ^>9-Ti?#)V 

frtStlT45D, JE«*S1 2 c. 12d« 

fiJL, ail2c. 1 2 d<0±*©fl"MfiB»S:^2«J 
ffil2a. 12btU:«^ E1SS12^*I1 
2 e^bgil 2 c, 12 dCS^^Sd^ ^Ei£<7> 




(2) 

1 

fufEigl, ^2CD3t<Z>ggS£h, ^Sft<7)Kfi:^:A tL 10 
fc^^lC h/A^3. OiL&Scfc^KSIl, ^2CDS 

2 ] )E«K«CD*Hei 2 JBffifB-C SH^y© 

fflffBJE«S«©— ^H^6«fE*l. I20)gl^TO 
d/A^3. 0t&W5l:*l, »2 0)a*^*«a 

i^1±^»ffi^Y>^;U*«fi-^HftlBc. fufEfg 1 30 

[0 0 0 1 ] 

^ KBIT 5- 40 
[0 0 0 2 ] 

ISC f a pSOT^t >*;V*^f3*IJ3ift» f a s 

J:5f^ B«f t >*M«if B»ft f a pa«»» 

T-^y^Jl^Pm^m&^k f a s K&t^T, 50 
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2 

[0 0 0 3] ±m<D&v\z, ««?r>^^*«ffi^ 

f a p&tfBIS^-r ^JUl^ffi^SSc f a s \z 
» f a s K^T^&SSSSr^-f 5 h5y^©2 
[0 0 0 4] ifi^, JifE<B<k5&ffli£K^£n£J£« 

fijfflLfcmw^s^aasnT^s, 02^ bgs 

[0 0 0 5] S&ffiKStl^Bifcfcfi^' 1 ^ ¥B^#t7^ 

X^L iNb0 3 »:a:C!>JE«*tta^63tt*lI«**»J- 
ctOfllsESnTVi^o J£^ir^ y t7 XOm&lZl** EE 

[0 0 0 6] MSS2©±I2 a tlti, — Jfi<D< L# 

y^h7>7ra-D- (WT, IDT«t) « 

m@f§3 a- 3 c&tf 4 a-4c SWi"*. 

[0 0 0 7] «BS*tS»iBS[*l8 ; F 1 "Ctt, < 
S3, 4*^328E«/E«:B31ni"rS^<t{CJ;0, BGS& 

a*®g;**u KBGSftttia^co^EPx^iSitrejB^n 

So Sfc. BGSS^ ffi«Sfi2<0*H*n2*BB2 b. 

2cwcsstsn, *fi?iwi:ffli;aft6ns. «£o 

5JSig»£, *tfa2SSB2 b, 2cratftg5n5HS 

S o 

[0 0 0 8] ffi^, SH^-f^O«ffiRS:fi]fflUfc«l® 
1. 5 ASSST©SSroi8T*5 tf ^nt^So 

yco*®&^sw$ns^f^2Sffi^^rs«^^ 
«i H'J snx-r n ct ^ - «t nt ^ s „ 

[0 0 0 9 ] 



3 

a pRUmm^ry^^P^m^ f a s ©2^ffl 

[ooio] mn. u~u— &4*Mbjt#tt^ffi&* 

^W-f'SfcW^SnTt/^ (0JA.H H^®as#BN 
o. 16, SH~87I, 1 9 9 2) o ~$~?£t>*>, V 

[0 0 11] l^L&*<5, llE-It-FJIififT 
H 2ffl©#S#tt&»*fcH 2t3£Ui©IDTiR 
»»i*Mi:bTl»t. €-©#S1#ttttRlt« 

85HXH 2 <H©#S,&©a7^J 1 MH z t#«tC/h$ 
A^fc. tot, 11 1 lC^Lfc^tt»«-a-«)ck'5(^ * 
fij£©Ha«;fc#fc 2:3© ±1E=a=E— 

[0 0 12] fCT, ±M*LfcBGSj££fiJfflU;t£$® 
SttSteffiStfcSH^fcHT, mSSS±tC 2 f@« I D 
T£jfcfi£U 21(5^1^7^1^11 2{@ 

SSSMSSIfi^I^ttt, IDT©$IA 

(A/2) XN (Ac/t'U Ntemm 0HWib5. 
[0 0 13] |»«f : -v>^JH*ift«#HS[«Cf a 

p tmm^-^ y^ji^pmnmmm. f a s troigis^M 

€r<g&-S. MA.il H^SI^©^^ 4 0 Ora/ 

m^mtiiWt. f a pd&tt-S&fiA a p IS 7 5. 2 /im, 
iSft>^;^fl^a«f a sIC&M-SfcfiA a 

[0 0 14] fcT, affiRltS^iBjS*^ tw*t» 

t« mm^r>^^mmnmm^f a pc*jr^** 

a s »;*fi^S*Tt**S3-r:-> h^MLiotLt 
2 SSBfBJ©KliBL ©teA**£ < £ <h tc 

Tftfc)^, SH^7©S?Bffi£fUfflU;t5fSffiS 
WiSIt^IfTtt, [31— StE±Ctt«HiftR*«aa: 

5 tlX^fc. 
[0 0 15] *%?q©g6«)|l #«Hift»a«S&SiJ>fc 
< tfe2fi(D^lgn.--7 h*Uo©$?iLTM$ti 
Xl^-S SH*-f :7©*ffi»£fiJffl L£SfflB53*£!S®« 
&Jf fft-T -5. £ i (C * S . 
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'[0 0 16] $&. *JBW©flfi©B«H «&©#«!& 

SW^affiiS^ffi^^Jittf * d t (' % * = 
[0 0 17] 

tciJt^X. I DTtcm^ttttSrSS-TiltKckO, © 

10 *^.t?*»©*fi«Ht**-r* 

g^CtO^c lyft. »l¥7-4 8 1 5 

9^lCBi^bfcJ;3{C, Ml$]2«8ffiS:^~rSJEEtlSffi± 

c 1 DTs»j*UT&a*ffifi*taaffitt*s : F«c*v» 

IsJUSS^ffi (*tfi]2«liHIH©reiB) CiDifc^SftS 
^UffcUfcWIE&S!© I DTro^-f>o-^fflMSI® 

[0 0 18] #I¥7- 2 2 3 2 2 9-^ICM^b 

TV»*«t5K. XX*a*#ttt>U<l4*«IH3l#ffi»: 

&&#«■©;* -f >o-7©ilffiiJ©«»IS©rai£&&S 

±te - uu © / -r > a - 7© tf- ^ a^n-^n & «— 
30 »f sj^caa-tttt&ifriarn <Effi©iE«siDT© 

[0 0 19] -r^t>-6, ±a!Lfc«t'5CSSBSStS*ffi 
&*}g^ © I D T CtCiD. 
K&t^X 2 «©#««H4*fiJffl-r* d fto 
T. «>LH «&ffl©*S^tt©-5*»> l^^Kftft 
>^W*fc«^«tt*Jcf ap. **lJ:0Ha»©i«t»* 
H^tt^KSE^^ >*;U#^e#Htt» f a s t-T* J; 
5i:±Eft«t«i©ttiSfiStntf, mm*r>*)i 
vkmmnm&$t f a p&^^^^^i/^^nis 

40 Sf a s I:^nfnh77^tt5 h^7^(E]gS^m 
[0 0 2 0] L^Lfj:^e>. ZtlZm&COliiMft&ZG 

r^mKmmmm^mTTit, 2n**-f (id 
1 DT©s^@£fijfflLfc#s#tt) iw>e-y>^ 

50 [0 0 2 1 ] f^T*, *SK?B*eH -tSBLfclS*© 
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[0022] -r&*r&* *56wi3«sa»ffis**s^ffi« io 
^a^js, jE«s«<o*nfii2*BfB-csH^-f ^o*a 

ffi±(zif§i, »2(©»*^fiS:$nT43D, si, ^2 

X, BufBfgl, fg2(Difi<£>^££:h, gE®&COfcB:£A 
<hL££#t;:, h/A^3. Ot^Si^tcSl, *2 

[0 0 2 3 ] *56E<0BU©S®K«fcntf. EE«* 

*k<D#r&] 2 sasraT s h 9< y<o*®K^ss* 

0, BEa*cfc0t>-*fflWJ<O«M«»Jw±0WiE»rRl2 

i^wsnfciDTi:^, sfftamssis^-^® 
^^ffiriasi, m2oa^*TofflyffiB8^co^'i£€:d, 

d/A^3. 0t&5 30 
^2 0a^^^:^^iTO^^ch^^1lfi:^ 

[0 0 2 4] &i3, #^W<Bfflffi5WS«Bi£*S^"C 
[0 0 2 5] *%B^(D^^7ft^ffitC^ntf, JiKiffiS 

[0 0 2 6 ] iim 

*so>*f[S]2 3gBtt, is«*is©-*B±(w^snfc 
t^paofliffiffl^^ctosiBSanTv^. fit, s§ 

1, fg2W??fcD^££h, Mmc±ffi#Jffi^<D^ffi£ 50 
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a, SffijftOiftfiSrAtUfci:*^, h/A^3. 0 2; 
fc«d/A^3. OtSnwS, #f£^T1^ h/A 
S3. 0*fcttd/A^3. 0££*lT^£fc«K 

4#tt®-f >tf— ^>^tb^2 N^^E- KlCck^^SWtt 

[0 0 2 7] *IB9itt, 2N*^E-F«^cO 

Sh, fiiJffiaK^^^tffid^PS-rsriilciO, -tiara 
[0 0 2 8] 

[0 0 2 9 ] 0 3li> *fgWl^£S®5#tSSffii£ 

(=3 1. 9 MHz) aaq»»^*>*;u*«i^ffl« 

If as (=4 0. 4 MHz) \Z&\-fZ> h z> v ySrffltoK 

[0030] mm&MwsMfc&wf- 1 1 

-v^X^L iNb0 3 , L iTa0 3 /j:^Ei#iSi 

m^<n^WPjjfa\zttmMm£ftT^z>o 

[0 0 3 1 ] ffimSffi 12H M2»12a, 12 
b$:tt5o l±l|StSl 2C0±ffitCti. <b*«ffil 
3, 14^M^nT^l9, tnCctoTIDT^lJ 

$nti^ 0 <iiiii3, un -e-n-en, s» 

*<£>«ffij& 1 3 a - 1 3 i JSlZS 1 4 a - 1 4 i £ ft 

So 

[0 0 3 2 ] ±SE««« 13a-13iWl4a-l 
4 Hi, E)£2£n&SH^-f ycDSBt^(7)^S^A 
fcJI^ A/4<7)P B 1PaS:IBTT^$nT^So Sfc, 
ffi«8« 1 2 CD3tfp]SBffi 1 2 a , 12bi;f^TM$ 
tlTt/^^ffiti 1 3 a, 14a, 13i, 1 4 i B. IS 
7&U/8 ££tlT;BD, ffiCDmffiJa 13b-13h, 1 

4b~14hte, B*U/4tSntUS. 
[0 0 3 3 ] mttSffi 1 2 tt, 2* ft 2SB12 

a, 12bStT5A^, :co»fp]2SB!2a, 12b 

te, 1 2 0— *KOfiiJHtI*5liT, f£i££>a^l 
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2 c, 1 2 d£^J£T3r£lC=fcO^J&2nT^5. 
[0 0 3 4] Tftto^. H4HISBIW»®B"C^-r«fc5 

nmsis 1 2 tc^-na, — -%m 1 2 e tte^® 1 

2 f i:^ijg^-^a3*K6lb^oT^«.®tC*3^T, «t>IRI 
fcS&BfcRSl 2 c. 1 2 d*t**SnTV>5. &3S 
12c, 1 2 d «t 0 fc±*CDffiB^^> ±JfiUfc?*lSl 
2SI12a, 1 2 b*«^LT^5. 
[0 0 3 5] *B©«jiKIRbTa. ffiS»1Sl2±(C 
flfgUa, 13i, 14 a, 1 4 UCO^Tfc A/ 
4©Btii4«t5f:<UMI13. 14*»*bfc« 10 

6«9J-r-B.^tCJ:0, ±KS8IH1 2 a, 12 bfttfa 
gl2c, 1 2 d*»ricf*t*l*. tB*U/8©m« 
f§13a, 13i. 14 a, 1 4 i £:JgJ5S;M#5. 

[0 0 3 6] SBffiRS*Sl3iH«#»T- 1 1 -e»4. < <-* 
fI13, l 4a>&£8lt«I£SBlilrt"*££K±B- B 
GSS«t|i$n> BGSifi»aE«*«l 2©*®^ 

2 SSS® 1 2 a . 1 2 bffgt?£#t3tt5. 
[0 0 3 7] S 6 »C. SK®£#t§S*®ifcfc®^ 1 1 20 
tt. <LftiI13, 14^, aSC«©*fiWtt**"*" 

1HriEbfc<&WP7 -4 8 1 5 9fJfcM*anTV> 

[0 0 3 8] 0 5te> BGSS$iIbfc»WlS 
ffifc^STtiittSiESlS© I DTCBSft^^ ^ 

fa 5 1 * 5 h jsfr h ^m^mmmxMm 3 5 1 s~ 
m3 5 2\zmm.zn-z&<o. fl£*«fcD»snT^* s b© 

[0 0 3 9] &*5> 0 5 H*5^S^**t*HfeSc*7Fb. 
8M*±©2N, 2N-lfc2tt. 2N*t-H, 2N- 

i#^- F©tt«£©liz:ffi£f;U «tt«^^> n -^ 
©tf— ^£0 dBtLfc<h#©SJa* : £*'t"o 
[0040] 0 5^e.0Jt>A^=c<i;-5tc, iEll©IDT 

©«£. 2N*«^l : E-b'(t NftWiMtttfcSrW 

•5. ^©fa^- h*©^^» ^©^-k. -rfc 

^2N-1*. 2N-3*, 2N+ l*Rtf2N+3 

^K»^N*h©^Sc*WTS I DT©JliS^tt©^ 

H <h — StT -5 * © Si© £ *ate t 
[0 0 4 1] tot, H2t*l/fc«t'5/j:iE«S©ID 

[0 0 4 2] H6©**A»4, «ft©*S1*tt**"t* ! 
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-r. 

[0 0 4 3] H6/6">t>BJb7i^=£j;^tr. XXtefi^-tttt 
SrJSSnfe I DTO^-OD-^oWittiESS I D 
Ttf)^-f>n-y<»MSI2N+2, 2N-2fflWWl: 

[0 0 4 4] ffi-jT. ^XIM^tttt&JSStt^SBI 
DTWH&Bc;*'** 2N-2*S^2N 
+ 2*© ; E-K»w*^T«**ttit«W/ha<. SEoT 

»SS*vs -©±-3^ BiilB3n*«ft 

[0 0 4 5] *HJfifl»l©a®SltS!*ffiiS^S : P nt 
±ie©=tc>^UT I DT^l*ftttSnT2li©* 

yz-jigpm^mfcwc f a s tcfetts h7v^*-<o 

[0 0 4 6] ££>IC, ©aa§®£#t§^®i£#« 
^ 1 1 T?t4. _tfE#faS® 12a. 12b ©Jft^ft^ 
&d. tftb'BEMK 1 2 1 2 e * 6S8 1 

2c. 12d«OBI(i*«. d/A2=3. O'tSnt 
*3 0, ^■ntCi;oT2N^^© ; £-H!C t fc^^Sit#tt 
©^>K-y>Xtk3&». 2N^-h*©ft^ttt'*5W 

[0 04 7] ±IB«ffiRMS^Efe*iS : f 1 1 Cist* 
T. JLE^-ffid&SHfca-tfT. 2N* ; E-HI1±4*« 
f*tt©< >tr-y>xjtt. 2N*EW l V© ; E-Ffc:J:* 
^Igitttt©^ >K-y>XJt£»5fcbfc. *6*&B8K: 

[0 0 4 8] fr*3. 0 8 K^T SSIiltt. 12t 
tT. (^•^>»>?;V3>Bt»*) EttJSyf^* 
<=>&9, 0. 7X1. 2X0. 5mmOi , $C ; b©tffl 
OffiU Ml^]2SfflP^©Sgll«0. 2 5mm) . ID 
T£18j£T3< L*«K1 3, UtlX, fSfg®*t 
&**4. 5*K mHJt©t§*^0. 0 2mm, *Slt3cX 

[0 0 4 9] 0 8IC*3^T, OT^-T^mAli. 

tt^tBtt, 2N#^-FtC<fc£*JItmiC^T© 

[0 0 5 0] m8fr*>Wt>fr£s.£o^ 2N^-Ft' 
J:S*«»ttT?tt. d/A=l. 5-2. 0©fEBT^ 
EiS©X^;V^-© 8 0 %gg#K»3n3#, 2 N#: 
Rfl.©^- HCJ:a*li«HtT?tt. d/A = 3. 01S 

T«a«6T^ffijS©x^;u^-©8 o %^5»sn5^t 

0 tfit)frr>fZo 
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[0 0 5 1 ]t£-?T, d/A^3. 0 <hT£ 

[0 0 5 2] J:oT, ±Kd/A = 3. 9 8CD*i£rCD* 

[0 0 5 3] d/A^3. OCO^^rtC, I DTK 

<B8 0%K±**E8*Sn3&«>. Sil2c, 12d<7) 

TisizmtiLZtiT^zmmmfti 2 g, nhww 

T^Tfe^^o t£oT, fflJMSB#12g, 12hi:W 

S112c, 1 2 dS»«UfcaJCTif-*SSSfSr 

[0 0 5 4] ±BfflOffifiB#l 2 g, 12hK^ 

U a®tbfc^*^;l/^KOJSit*fflmTS^t^T 
£5fc8&S?*b^o 

[0 0 5 5 ] ±JEbfcfBl<0*JfiWett> mmsisi2 
t:M«Bl2a, 1 2 bSrJgfiJE-rSt-fcfcO, 
fil2W-M12e3&^ail2c, 12dl:S5« 
®«$#£*fr&]2fliffil 2 a, 12bd:U «il2 
c, 1 2 dK^££TcD^&d£±fS^^f5H<hT£ 
^litriO, 2N^K^«) ; &-HtC<tS*iB*»tt«) > f > 
ti-y>Xtb^, 2N^-H©*I»tt©>f>t:-^ 
>XJttl«|Sai:bT^fc„ 

[0 0 5 6 ] b^b^C^e. ^SSWTtt, ±f£*fft2S 
ffi£, IE**Sfr«S:^TSC:i:tr<tD«fiEbTt)J; 

<> ^co±j^tcti, «<ortfiijfiijffiT«St3ns*frn]2sa 

ffi<BJ***fi^S;*±flM-«sd tH«i:»StntfJ: 

[0 0 5 7 ] i9H *:^BJ(7)^2CO^SE«tC^^SS 

fi»JtCOV^T^bfc04twfflSt*5lllT*So 0 9 

[C^TSSS&tM^ffiifcftiSf 2 IfcL EE«SS2 2 
<h* *H6]2SS®2 2 a, 2 2 b <DffijfcftfeffigkUZ> Z. t 

%m*-cfc. m KDmmm<D^KMmmm&^m^ 1 

[0 0 5 8] flHffiRWSaMJfiftffi'f 2 ITU 1±1S 
=E 2 2 t^43^T. — 2 2 e ^ bffi^® 2 2 f Ufa^ 

|22g, 2 2 h«$IW^. S2 2 g, 
2 2 h <7)rtfiiJffl«M^, *ff"3 2 Sffi 2 2a, 22b 
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[0 0 5 9 ] *3fc, **ttW;:43^Tfc, IDTti, X 
If l l <hH«tw1t»©*gi|#tt^?Jfflb?fS<fc3ir« 

[0 0 6 0 ] *2<0*HfiWI«w«S«iBRItS* 

M«f 2 1TH i22g, 2 2h(Di££^\ 
t)%»Io]2SS2 2a, 2 2 b<7)ff^fp]^ffih^\ h 

H«f^ 2N5fc£t^© ; E-f i ^«tS*S«ptt<Z)>f 
10 ^>Xlt^\ 2N^-KtCcfc5*fiiRFttW-f >tf"^ 

[0 0 6 1 ] SB 2 C0*JBWTtt, EfSi 1 2 £ 

vif-affi^6iifPT*«^«)«wfs 1 2 1 , 1 2 j a 

EMffitfe^2«ffi2 2a, 2 2 bcfc0t>nfi"Jl3lE 

[0 0 6 2] ±IBS2 2g, 2 2 h<DJBfiJc{30Vi 

Tte> J£«S1&2 2 ±13 I DT«T^II^Ml 

±)j!bTSfcia^^lifiWtc*^S«ffiSS*S^B 
jfc&JIfl i, 2 ITU BGSKSrfiJfflbfc**, *58 

[0 0 6 3] ffi«S«2 2^t5ViTt>, EE«S« 

O a , L i TaOs at*OEI*l*fll:J:DI«t53 

30 [0 0 6 4] $^,C, IDTS«filct5&6©<Lft 
111 3, 1 4, 2 3, 2 ^O^Tfc, AK Ag, P 

[0 0 6 5 ] 

©h77^Mtaii:^, b^fe, SI, «2 

40 SftiMBB^^ffid*^ -tn-en. h/A^3. 0$fc 
ted/A^3. 0 t^tlTV^fc*, 2N*KW ; E- 
Hc^^ig^ttC7)<>tf-y>Xtb^2N^^- FtC££ 
ftl&tttfM > ^ > X it t chT § £ £ ** "Ifi g t 

[0 0 6 6] i^T, ^-^Ifc^Taft^fi^ttSffJ 

50 h^y^HBS^cfc^K, W^S^^^&h^^y 
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